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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technique of arranging a 
network node to a topology for raising the inter-arrival time of the routing capacity of a node, and the 
data between a source node and a destination node. The technique by this invention can be used in 
order to build and carry out the interconnection of the existing network system so that the retardation 
between the computers in the computer network which becomes independent and is different from a 
network protocol may be improved. 
[0002] 

[Prior art] The needs to a high-speed communication cannot be conventionally disregarded in case of 
a design of a new network topology for the network topology depending on the routing algorithm for 
efficient data path specification on a backbone network. 

[0003] In the case of the backbone network, the need for carrying out the interconnection of the 
network gateway by efficient technique is indispensable for the good network performance in 
connection with the retardation between terminals. It may become a determinant when the network 
topology chosen in order to carry out the interconnection of the network gateway also offers the real- 
time service between the computer terminals of the different gateway as the number of the gateways 
in the network by which interconnection was carried out increases. 

[0004] The network topology used for the interconnection of more numbers of network nodes also 
determines the technique used for switching technique and a topology. The network topology through 
use of switching technique has the capacity which distributes scalable connectivity and a scalable 
service by the low cost and high-reliability, this invention is usable also as one of the network 
topologies again defined by the user who can correspond to Fibre Channel switching technique. The 
Fibre Channel group of specification is the responsibility of the standardization committee Tl 1, and 
Tl 1 is one committee belonging to "the national [ information technology specification ] committee 
(NCITS)." 

[0005] It already exists and a token ring, Ethernet, etc. which are a network on the basis of a ring and 
a bus topology respectively have masses in the network topology currently performed as a part of 
international standard. An interconnection network topology can be divided roughly into two main 
classes, a static type and a dynamic type. Most static network topologies need the node in which each 
has two or more links. 

[0006] The diameter of a network is very important in case the performance of a network topology is 
measured. The diameter of a network topology is one scale of expressing the shortest path between all 
the possible nodes in a network. The diameter of a network determines the number of links for 
routing a message from a source node to the destination. The diameter of a network topology can 
determine the shortest possible path, and a routing algorithm can route a message from a source node 
to the destination. In addition, the minimum extension increment of the node to the frequency and 
network of a network node is included in two important parameters. The frequency of a network node 
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is one scale of the number of links which a network node must hold. The minimum extension 
increment is the number of the minimum nodes applied to a network. 

[0007] The network topology of common knowledge by this time which uses a node 3 times is the 
cycle network by which cube connection was made. This holds the large minimum extension 
increment as a network size becomes large. The diameter of a network will become quite large if the 
number of nodes in a network increases. It is in one of the most detrimental elements in this network 
topology needing the routing algorithm with this complicated, and depends also for the concerned 
algorithm on the number of nodes in a network topology. Since it becomes impossible to use a 
general term-algorithm in each network node, a network topology uses the algorithm which is obliged 
to change in connection with increase of a network size. 

[0008] The existing routing algorithm and many of network topologies are dependent on the type of a 
network protocol. These limitations need execution of the new routing algorithm and network 
topology about the inheritance network system supposed that it is already prohibition by both sides of 
a cost and technical difficulty. There are some routing algorithms which need the information about 
the transection path in which it results to the node between the source and the destination. An 
additional routing information already serves as the burden for scarce bandwidth resources. 
[0009] 

[The meaning of invention] One purpose of this invention is to improve the distance of the network 
topology which contains a node 3 times. Other purposes of this invention are to improve the 
minimum extension increment of the node for a mesh-like network topology. 
[0010] The further purpose of this invention is by reducing the complexity of the routing algorithm 
for a network topology to validate execution of a low-cost router about each of a 3 times node in the 
network topology of a specific size. 

[001 1] The purpose of farther others of this invention is to enable high-speed-data distribution 
between arbitrary 2 [ in 7 a scalable network topology is offered highly and / a network ] nodes with 
the capacity to function as backbone network architecture. 

[0012] One of the further purposes of this invention is to offer the network protocol for the network 
connected by the point-to-point also depending on what ** of a network topology and a routing 
algorithm. One of the purposes of further others of this invention is to lose the transmission of a 
routing information which results in a middle transection node from a source node, and improve the 
bandwidth utility in a routing management. 

[0013] In order to attain these purposes, according to this invention, bandwidth is increased and the 
method containing the following steps of reducing the distance between the network nodes in the 
network by which mesh connection was made is offered. Namely, a The node in the network which is 
representation of network subsystems, such as a router, a bridge, and a subsystem for network 
exchange, and by which mesh connection was made The step converted into the 2-dimensional 
network topology which consists of a 3 link node, and b In order to secure each peculiar address of 3 
link node in a specific network using a formula two tuple ~ the base ~ with the step which generates 
the address for 3 link node using the naming scheme based on -n scheme c) It is the technique of 
consisting of a step which is made to carry out the interconnection of the adjoining 3 link node which 
connects through a three link each node and a point-to-point connection using mathematical criteria 
based on the digital readout of a three link each node, and forms the network topology of a specific 
configuration. 

[0014] moreover, if it is alike and it is based on this invention, the system containing the following 
meanses is also offered Namely, the means for constituting a network subsystem and carrying out the 
interconnection of the concerned network subsystem to the network topology based on 3 link node, 
The means for it being reversed, and standing straight and constituting the subsystem of each network 
using configurated 3 link node, The means for generating each peculiar address or name of 3 link 
node, The means for constituting the subsystem of a network and carrying out interconnection to a 
network topology, A data message is routed between the source nodes and destination nodes in a 
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network topology using a routing algorithm, and it constitutes from a means for choosing the shortest 
path to a destination node from a source node. 

[0015] Network subsystems, such as a bridge by which interconnection is carried out, a router, and 
the gateway, are displayed by the network node of 3 links. Each of these subsystems has the 
interconnection with the subsystem which adjoins by three double links performed, and, thereby, 3 
link node is made representation of a network subsystem. Respectively, it stands straight or is 
reversed and orientation of these nodes is carried out. The interconnection between 3 link nodes is 
performed based on a formula, each node connected mutually — two tuples — the base — the peculiar 
address or a naming rule is given based on -n numeric- value system The addressing scheme adopted 
as a naming of a node is used by the routing algorithm for finding out the shortest path between 
arbitrary 2 nodes in a network configuration. 
[0016] 

[Gestalt of implementation of invention] this invention will be best understood, if this is read in 
relation to an attached drawing with reference to a detailed explanation of the following related with 
the instantiation-enforcement gestalt. 3 link node 1.1 and inverted 3 link node 1.2 which stood 
straight respectively are shown in (a) of drawing 1 , and (b). As shown in drawing, the display 
(numeric value) by the peculiar number is assigned to each link of 3 link node. Allocation of the 
digital display to each link of a node will be determined that the right connection between the 
erection node 1.1 and the inversion node 1.2 is attained if the sum of the digital display assigned to 
each link of the node stood straight and inverted is a zero. 

[0017] Connection of the full duplex link between two nodes 1.3 and 1.4 is shown in (c) of drawing 
1. 

[0018] Addressing or the naming rule of each node is explained by the following formulas as shown 
in drawing 2 . 

[1] X(MSTM,LSTN)=X((y/n)%m,y%n) 

here — y= 0, and 1, 2 and 3 ... (mxn) -1 — MST and latest starting time express the maximum of an 
effective tuple, and the minimum value, in %, a work done factor line count [ in / in / a network in 
m ], the number [ in a network in n ] of trains, and y express the integer of +ve, and (y/n) expresses 
the ****** method 

[0019] Connection of two links of the node which adjoins mutually is attained according to the 
following criteria. 

[2] The 3 link node X(x2, xl).+ve link by which erection orientation was carried out is X (it connects 
with x2 and a [(xl+1 )%n].-ve link.). An X(x2, xl).-ve link is X (it connects with x2 and a [(xl-1 )% 
n].+ve link.). X(x2, xl).-ve the base — M link - X([(x2 -1 )%m], xl).-ve the base — it connects 
with M link 

[0020] [3] The 3 link node X(x2, xl).+ve link by which inversion orientation was carried out is X (it 
connects with x2 and a [(xl+1 )%n].-ve link.). An X(x2, xl).-ve link is X (it connects with x2 and a 
[(xl-1 )%n].+ve link.). X(x2, xl).+ve - the base - M link X([(x2 +1 )%m], xl).-ve -- the base -- it 
connects with M link 

[0021] With reference to drawing 5 , the configuration of the network topology on the basis of 3 link 
node can be performed from drawing 3 based on the algorithm which the flow chart of drawing 5 
shows from drawing 3 . 

[0022] The configuration of a network topology can be divided into two main steps, i.e., a naming 
step, and a connection step. At a naming step, a map is carried out to either of the 3 link nodes to 
which it stood straight, or was reversed and orientation of the node in the network which is not built 
was carried out. A name is given to all 3 link nodes in the network topology by which the map was 
carried out. This naming process consists of many steps of steps 2.1, 2.2, 2.3, and 2.4 and others to 
which a number is not assigned. 

[0023] At step 2.1, a network parameter is initialized by assigning line-count m and number n of 
trains for constituting a desired network, furthermore, a node ~ counting — Node_Cnt is reset by the 
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zero Next, generation of representation of a peculiar name or a name at step 2.2 is performed about 
all 3 link nodes included in a network based on an above-mentioned formula [1]. 
[0024] if a node address peculiar to one 3 link node is assigned a node ~ it is judged about whether 
counting is even a node -- if counting is even, in step 2.3, it will be selected as a 3 link node to which 
3 link node which has a peculiar node address stands straight, and orientation is carried out a node — 
if counting is odd, in step 2.4, corresponding 3 link node will be selected as a node by which 
orientation is inverted and carried out If the allocation to one 3 link node of generation and erections, 
or inversion orientation of a node address is completed about all 3 link nodes included by the 
network, a process will progress to the 2nd step which connects 3 link node, after resetting 
respectively node counter Node_Cnt, line-counter m_Cnt, and train counter n_Cnt to a zero. 
[0025] If drawing 5 is referred to from drawing 3 , the 2nd step of a network configuration will offer 
connection of the transceiver port of 3 links to each of 3 link node in the network constituted. This 
connection operation is performed based on the criteria quoted by [2] and [3]. 
[0026] At step 2.6, the receive port and transmit port of the link between two 3 link nodes (+ve link) 
are connected based on the criteria of [2] and [3]. Moreover, at step 2.7, the connection between the 
receive port of the link between two 3 link nodes (-ve link) and a transmit port is attained according 
to criteria [2] and [3], Furthermore, the link (-ve the base M link) of a node by which orientation was 
stood straight and carried out at step 2.8 is received. A receive port and a transmit port are connected 
between two 3 link nodes according to criteria [2] and [3], and a receive port and a transmit port are 
connected at step 2.9 according to criteria [2] and [3] to the link (+ve the base M link) of a node by 
which orientation was inverted and carried out. A network topology which drawing 2 shows is 
constituted by repeating an above-mentioned step about all of 3 link nodes. 

[0027] Drawing 10 is the flow chart which shows the routing algorithm performed within a three link 
each node in order to route a message between two arbitrary 3 link nodes in a network topology from 
drawing 7 . Henceforth, 3 link node is simply called a node. 

[0028] This routing algorithm guarantees the shortest path between the source node in the network 
topology constituted, and a destination node. The concerned algorithm needs the value of m and n, in 
order to know the size of a network topology. Furthermore, in order to search for the shortest possible 
path, the address of a source node and a destination node is also required. 
[0029] At step 3.1, the number of the virtual lines in a network is calculated. A "virtual line" is 
defined as a line which consists of either an erection orientation node which has the same MSTM 
value as address-field X (MSTM, LSTN), or an inversion orientation node. 
[0030] At the following step 3.2, the train distance between a source node and a destination node is 
calculated according to the formula written in the box of 3.2. Train distance is calculated using LSTN 
value of the source node in address-field X (MSTM, LSTN), and a destination node. The train 
distance (n_pos-dist) of the right orientation gives the distance of the longitudinal direction node 
which a message must cross by the time it results [ from the transmit port of +ve link of a source 
node ] in a destination node. A longitudinal direction node is a node which will pass by the time a 
message is transmitted to a destination node. The train distance (n_neg-dist) of the negative 
orientation gives the number of links of the longitudinal direction node which a message must cross 
by the time it results [ from the transmit port of -ve link of a source node ] in a destination node. Both 
units of n _pos-dist and n_neg-dist are the same. 

[0031] At step 3.3, virtual line distance is calculated using the virtual line calculated at step 3.1. the 
virtual line distance (m _pos-dist) of the right orientation - +ve of a source node - the base ~ it is the 
distance of the longitudinal direction node which a message must cross by the time it results [ from 
the transmit port of M link ] in a destination node the virtual line distance (m_neg-dist) of the 
negative orientation — +ve of a source node - the base ~ it is the distance of the longitudinal 
direction node which a message must cross by the time it results [ from the transmit port of M link ] 
in a destination node A calculation of such two line distance is performed according to the conditions 
written in the box of step 3.3. 
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[0032] After calculating train distance and line distance in steps 3.2 and 3.3, message routing is 
determined in a horizontal direction and a perpendicular direction. 

[0033] At steps 3.5 and 3.4, the possible technique to the horizontal direction of message routing is 
determined. If it is n_j)os-dist<n_neg-dist (step 3.5), +ve link will be chosen as orientation n[ of 
message routing ]_direct of a present node, and if it is n_pos-dist>n_neg-dist (step 3.4), -ve link will 
be chosen as n_direct. The 3rd possibility is n_direct=LEVEL in n _pos-dist=n_neg-dist. "LEVEL" 
means that the message routing to a horizontal direction is unnecessary. In this case, it is required not 
to hold the link for routing to a perpendicular direction of the orientation of a present node, therefore 
a present node. 

[0034] At steps 3.6 and 3.7, the three possible technique to the perpendicular direction of message 
routing is determined. If it is 2=m [ m (destination) / ] (source)/2 (step 3.6), m_direct will be set as 
LEVEL, if it is m_pos-dist<m_neg-dist -- m_direct - +ve of a present node -- the base - it is set as 
DOWN which directs M link if it is rn_pos-dist>m_neg-dist m_direct -ve of a present node - the 
base -- it is set as UP which directs M link It is shown that "LEVEL" has a destination node. in the 
same line as a present node, and it prevents that a routing algorithm chooses the input port of a 
message as an output port of a message, the time of m_direct being DOWN ~ message routing 
***♦**-- +ve — the base - the time of M link being selected and m_direct being UP -ve - the base 
M link is selected 

[0035] In order to classify into four cases of 3.9, 3.10, 3.11, and 3.12 according to step 3.8 depending 
on the "entry point" which directs the zero of the message routed, the "entry point" of a message is 
checked. 

[0036] If it is an entry-point = host node, m_direct will be set up according to the conditions defined 
in the box of 3.9. If it is an entry-point —ve link, m_direct and/or n_direct will be set up according to 
the conditions defined in the box of 3.10. If it is an entry-point =+ve link, m_direct and/or n_direct 
will be set up according to the conditions defined in the box of 3 . 1 1 . an entry point -ve or +ve — the 
base - when whichever of M link is sufficient, m_direct is set as LEVEL at step 3.12 
[0037] Variable m_directs and n_directs which are determined in one of four steps of 3.9 or 3.12 are 
a perpendicular and the final orientation pointer which can be set horizontally respectively. Step 3.13 
performs a substitute routing procedure according to the conditions defined in the box of 3.13. A final 
routing output link is determined at step 3.14. 

[0038] By the time a source node and a longitudinal direction node reach a destination node, they will 
perform the routing algorithm once. A routing algorithm will end processing, if a destination address 
becomes the same as that of the address of a present node. In this case, a present node is a destination 
node. In the case of a longitudinal direction node, from one of two possible links, if a routing 
algorithm is a source node, it will route one of three possible links to a message. This routing 
algorithm can discover the shortest path of the message between a source node and a destination 
node. 

[0039] The performance criteria of a network is given as follows. That is, the minimum distance 
between 2 nodes in a network is reflected in the diameter of a network. 
2+N [ diameter =M/]/2 Case diameter =M of N>M The case of N<=M, however M are the line 
counts of a network, and N is the number of trains. 

[0040] The number of the minimum increments of a node which can be added to the existing network 
topology is reflected in the minimum extension increment. This property of a network topology offers 
the indicator of the scalability of a network topology. There is the 2 technique of a line addition and a 
train addition in an addition of the node to the existing network. 

an example 1 - a :line addition N new =M old +2 addition node and the N=2xN old example 2 

: train addition N new =N old +2 addition node and N=2xM old things - [0041] The dominance point 

of the routing algorithm for the network topology which uses 3 link node is summarized as follows. 

1. It is not necessary to hold a routing scheme for every node or central node. 

2. It is not necessary to send the routing information on longitudinal direction nodes, such as 
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representation of the address or a longitudinal direction node name, to a longitudinal direction node 
and a destination node. A bandwidth utility while routing a message by this is cut down. 
3. A calculation and a memory resource required for a routing algorithm are the minimum, and can 
attain efficient execution. This mainly originates in ************ of the network topology 
distributed between the nodes by which the routing task was connected into the network. Each node 
takes charge only of the routing data from three possible links, and the distributed routing efforts 
which are performed by the node in a network guarantee the decision of the theoretical shortest path. 
In case 4.1 nodes route the whole network, an advanced calculation performance is not needed. 
5. The distributed property of a routing algorithm, therefore the emulation of 3 link node are execute 
permissions easily. This emulation is required when there are few nodes added to the existing 
network than the minimum extension increment. A physical node can perform a virtual node easily 
by the minimum calculation and the memory resource. 

[0042] Although this invention has been explained in detail, referring to an accompanying drawying 
in relation to the suitable enforcement gestalt of this invention, the point that various change and 
corrections are clear must be taken notice of by this contractor. Such a change and such correction 
must be understood as what is contained within the limits of it, without deviating from the domain of 
this invention defined by the attached claim. 

[Translation done.] 
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